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Plant Species Evaluation Form

Sulcaria badia Brodo & D. Hawksw.

GROOVY BEARD LICHEN
Family: Parmeliaceae PLANTS Symbol: SUBA Calif. Endemic: No
(CNPS 2018) (USDA 2018) (CNPS 2018)

Synonyms/Other Names: Sulcaria badia was described by Brodo and Hawksworth in 1977
from material from near Philomath, Oregon. There are no known taxonomic synonyms.

Identification Issues: Sulcaria badia belongs to a speciose group of Alectorioid (pendent,
fruticose, epiphytic, with hair-like thallus) lichens (Myllys et al. 2014). Sulcaria badia often co-
occurs on the same tree, even intertwined with, other Alectorioid species. In certain
environments, S. badia has a distinctive brownish-purple tinge to its main branches, with pale or
greenish extremities, giving it at a distance, a yellowish-brown cast, but individuals in low or
bright light can approach other species in coloration. For instance, the color of pale (nearly
white) individuals of S. badia from shaded locales can be very close to Bryoria capillaris, while
thalli from exposed locations can be gray to dark brown like several common species of Bryoria
(Peterson et al. 1998; Carlberg and Toren 2006).

The deep, long pseudocyphellae (breaks in the surface of the branches that expose the interior
tissues, best seen at magnification 10-14x) characterize the genus Sulcaria, and well-developed
specimens of Sulcaria are easily distinguished from other Alectorioid lichens by these
longitudinal grooves. In S. badia, they run the length of the main branches, often in a spiral, and
extend past lateral ramifications (Peterson et al. 1998; Carlson and Toren 2006). Individuals of
the common species Alectoria sarmentosa can resemble S. badia in overall appearance, but A.
sarmentosa has a stiffer, more robust cortex, thicker branches (to 2.5 mm), and its
pseudocyphellae are typically raised, as opposed to sunken in S. badia.

Related Sulcaria species also have long pseudocyphellae, but differ in being smaller overall
(thalli of S. badia are generally 10-50 cm long), in having spores, and in their chemistry: S.
pseudocapillaris is PD+ deep yellow, K+ yellow, KC+ pink, C+ pink (alectorialic and barbatolic
acids), and S. spiralifera is PD+ yellow, K+ red, KC-, C- (norstitic acid and atranorin) (Peterson
et al. 1998; Brodo et al. 2001; Carlberg and Toren 2006). Sulcaria badia is also outwardly
similar, but is shorter, shrubbier and its pseudocyphellae in mature individuals split open to
produce abundant isidia. Its chemistry differs: it is PD+ red-orange (protocetraric acid). It is
also distinguished geographically: S. isidiifera is extremely rare and restricted to San Luis
Obispo County, while the range of S. badia is primarily from farther north (Peterson et al. 1998;
Sharnoff 2014).

Taxonomy:

Species in Genus: 5 (Mycobank 2018). Etymology: From sulcus, a groove or furrow, referring
to the extremely long pseudocyphellae of this genus; badious refers to the unusual chestnut or
brownish-red color of the thallus.

Genus Description: Pendent fruticose lichens, pale brown to gray in North America, with a
conspicuous, deep, longitudinal groove (a specialized pseudocypella) running along the length of
the branches, often in a spiral. Photobiont green, possibly Trebouxia. Apothecia not observed in
North American species, but spores are yellowish to brown, 2 to 4-celled. Chemistry: usually
with abundant atranorin; sometimes containing -orcinol depsidones. (Brodo et al. 2001.)
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Species Description: Thallus pendent, 20-50 cm long, flaccid; branching mainly isotomic-
dichotomous, angles between the dichotomies mainly acute and rounded; branches markedly
flattened and twisted, conspicuously sulcate, 0.25 - 0.4 (1.0) mm diameter at the base, with short,
slender almost perpendicular lateral branches; dull chestnut-brown to almost badious or
yellowish-brown in parts. True lateral spinules, isidia and soralia absent. Pseudocyphellae
conspicuous, white, linear, extremely long, most developing into deep furrows. Apothecia and
pycnidia unknown. Thallus PD+ pale yellow or brownish, acetone extract K+ yellow to pink, C-
(atranorin and an unidentified compound), KC+ yellow (Brodo and Hawksworth 1977; Brodo et
al. 2001).

Status:

Note: Federally recognized Endangered, Threatened, Proposed, or Candidate species under the Endangered Species Act are
omitted as they do not meet the definition of a Species of Conservation Concern (FSH 1909.12 § 12.52).

State Listing G-rank | S-rank CRPR | RS FSS NFP SM CA BLM
CA: Not listed | G3 CA: SNR Not Sensitive | Not listed Not listed
NV: Not listed NV: Not listed | ranked

OR: Not listed OR: S3

SWAP: NNHP: NNPS: ORBIC: OCS: JUCN:

Not listed Not listed Not listed Not listed Not listed Not listed

Expanded abbreviations and citations: State Listing=California Endangered Species Act Listing (CDFW 2018b), Nevada
Division of Forestry Fully Protected Plant Species (NAC 527) (NDF 2012), Oregon Department of Agriculture Listed Plants
(ODA 2014); G-rank=Global Conservation Status (CDFW 2018a; NatureServe 2018); S-rank=Subnational (state or province-
level) Conservation Status (CDFW 2018a; NatureServe 2018; NNHP 2017; ORBIC 2016); CRPR=California Rare Plant Rank
(CNPS 2018); R5 FSS=USDA Forest Service Region 5 Regional Forester Sensitive Plant Species List (USDA 2013); NFP
SM=Forest Service and Bureau of Land Management Northwest Forest Plan Survey and Manage Species (USDA 2001); CA
BLM=California Bureau of Land Management Designated Sensitive Species (BLM 2010); SWAP=California State Wildlife
Action Plan Status (CDFW 2015); NNHP=Nevada Natural Heritage Program Status (NNHP 2017); NNPS=Nevada Native Plant
Society Status (NNHP 2017); ORBIC=Oregon Biological Information Center Status (ORBIC 2016); OCS=Oregon Conservation
Strategy Species (ODFW 2016); IUCN=International Union for Conservation of Nature Red List Status (IUCN 2017).

Sulcaria badia is not represented in CNDDB (2018), its rarity status has not been ranked in
California nor has it been evaluated for ranking by CNPS (2018). Its Global Rank is G3, it is
ranked as S3 in Oregon, and SH (possibly extirpated) in Washington because focused surveys at
the few known sites have not been able to relocate it (NatureServe 2018).

Distribution: Sulcaria badia is endemic to the Pacific Coast of Washington, Oregon, and
northern California. The occurrence in Washington, in the vicinity of Dungeness on the Olympic
Peninsula, has not been relocated (Peterson et al. in 1998; Villela et al. 2003), has not been found
elsewhere in the vicinity (Hutten pers. comm. 2018), and is considered extirpated (ORBIC
2011). As aresult, the range of extant localities is currently thought to be from Corvallis,
Oregon, with concentrations of populations in Coos County, Oregon, to Mendocino and Trinity
Counties in California, with highest densities in the areas of Laytonville and Lake Pillsbury,
respectively (Peterson et al. 1998; Carlberg and Toren 2006; CNALH 2018). One historic
California occurrence, in Round Valley in Mendocino County, is thought to be extirpated
(Peterson 1998; Carlberg and Toren 2006). There are specimens identified as S. badia in
CNALH (2018) that would be range extensions (San Mateo Co. UC1863337; Santa Cruz Co.
UC1403382; San Luis Obispo Co. UC1968989), but these specimens are questionable and need
verification and/or chemical analysis (Carlberg pers. comm. 2018).

The range of this species is a series of disjunct sites on or very near the Pacific Coast, where a
combination of open-grown mature stands of trees occur in low-elevation, coastal influenced
climate. This combination of factors is patchily distributed, and has been disproportionately
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impacted by human development, leading to further disjunction by extirpation (Peterson et al.

1998).
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Sources: Distribution: NRIS 2017. Layers: USDA Forest Service, Pacific Southwest National Forests:
CPAD 2016. California counties: CDF 2009. Basemaps: California inset map: © 2013 National
Geographic Society, i-cubed (Esri 2017a). Main map: Esri, DeLorme, USGS, NPS (Esri 2012) and Esri,

USGS, NOAA (Esri 2017b).
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Locations within California:

Record numbers indicate sites that contain an individual, population, or groups of populations located within % mile of each other, per the California Natural Diversity Database
(CNDDB 2017) definition of Element Occurrences (EOs) in California. Official EO numbers for plants in California are determined solely by the CNDDB and are included within
the Reference (Source) column for CNDDB data. Duplicate records from the same site are given the same record number and included in red. The Population Info column includes
total number of individuals and total number and size of populations/sub-populations when provided. Elevations provided in meters from source have been converted to feet. If not

provided in original source, Land Manager information was obtained using the California Protected Areas Database (CPAD 2016) and Quad information was obtained using 24K
Quads, SDE Feature Class (CDFG 2013). All other information is directly from the Reference (Source) unless additional citation is given.

Rec. | Locality County | Quad Reference (Source) Date Last Population | Threats | Land Elev.
# Observed Info Manager | (ft.)
1 Forest Glen; Trinity Forest NRIS, Apr 2017 23-Sep-2014 | 1 individuals | no Shasta 2400
Glen (0514_SUBA _002) threats Trinity NF
(4012333) noted
2 Six Rivers NF Humboldt | Blake NRIS, Feb 2017 25-Aug-2010 | 1 individuals Six Rivers
Mountain | (0510_54 SUBA INC10_INCC NF
(4012355) | LS001)
3 Lake Mountain Trinity Sims NRIS, Apr 2017 29-Sep-2014 | 2 individuals Shasta 1450
Ranch; Mountain (0514_SUBA _001) Trinity NF
(4012365)
4 along Bug Ck. Trail | Humboldt | Board NRIS, Feb 2017 7-Sep-2010 1 individuals Six Rivers
near trail head; Camp Mtn. | (0510 53 SUBA INC10 CLSO NF
(4012366) | 02)
5 Six Rivers NF Trinity Hennessy | NRIS, Apr 2017 27-Jul-2005 individuals Six Rivers | 1200
Peak (0510_SUBA_53 0001) NF
(4012375)
5 Six Rivers NF Trinity Hennessy NRIS, Feb 2017 27-Jul-2005 1 individuals Six Rivers | 959
Peak (0510_SUBA_CPFP_072705_C NF
(4012375) | ST1)
6 Six Rivers NF Trinity Salyer NRIS, Feb 2017 2-Sep-2014 4 individuals Six Rivers
(4012385) | (0510 _53 SUBA INCI14 JAMO NF
D
6 Six Rivers NF Trinity Salyer NRIS, Feb 2017 27-Jul-2005 3 individuals Six Rivers | 1247
(4012385) | (0510 SUBA CPFP 072705 C NF
SH1)
6 Six Rivers NF Trinity Salyer NRIS, Feb 2017 25-Jul-2005 1 individuals Six Rivers | 1330
(4012385) | (0510 SUBA CPFP 072705 T NF
Cl)
7 Six Rivers NF Trinity Salyer NRIS, Feb 2017 31-Aug-2011 | individuals Six Rivers
(4012385) | (0510_53 SUBA PVT11 INCC NF
LS003)
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Rec. | Locality County | Quad Reference (Source) Date Last Population | Threats | Land Elev.
# Observed Info Manager | (ft.)
7 Six Rivers NF Trinity Salyer NRIS, Feb 2017 31-Aug-2011 | 1 individuals Six Rivers
(4012385) | (0510 53 SUBA WTE1 604 T NF
EC016)
7 Waterman East; Trinity Salyer NRIS, Feb 2017 13-Jul-2010 5 individuals Six Rivers
(4012385) | (0510 _53 SUBA WTEI10 133 NF
DMDO1)
7 Six Rivers NF Trinity Salyer NRIS, Feb 2017 25-Aug-2011 | 1 individuals Six Rivers
(4012385) | (0510 _53 SUBA WTEI11 604 NF
CLS001)
7 Six Rivers NF Trinity Salyer NRIS, Feb 2017 31-Aug-2011 | 1 individuals Six Rivers
(4012385) | (0510 _53 SUBA WTEI11 604 NF
CLS002)
7 Six Rivers NF Trinity Salyer NRIS, Feb 2017 25-Aug-2011 | 6 individuals Six Rivers
(4012385) | (0510 _53 SUBA WTEI11 604 NF
DMDO001)
7 Six Rivers NF Trinity Salyer NRIS, Feb 2017 25-Aug-2011 | 2 individuals Six Rivers
(4012385) | (0510 53 SUBA WTEI11 604 NF
DMD002)
7 Six Rivers NF Trinity Salyer NRIS, Feb 2017 31-Aug-2011 | 1 individuals Six Rivers
(4012385) | (0510 53 SUBA WTEI11 604 NF
JDMO1)
7 Six Rivers NF Trinity Salyer NRIS, Feb 2017 31-Aug-2011 | 1 individuals Six Rivers
(4012385) | (0510 53 SUBA WTEI11 604 NF
JDMO02)
7 Six Rivers NF Trinity Salyer NRIS, Feb 2017 31-Aug-2011 | 1 individuals Six Rivers
(4012385) | (0510 53 SUBA WTEI11 604 NF
TECO015)
7 Six Rivers NF Trinity Salyer NRIS, Feb 2017 31-Aug-2011 | 1 individuals Six Rivers
(4012385) | (0510 _53 SUBA WTEI11 604 NF
TEC017)
7 Six Rivers NF Trinity Salyer NRIS, Feb 2017 31-Aug-2011 | 1 individuals Six Rivers
(4012385) | (0510 _53 SUBA WTEI11 604 NF
TEC018)
8 Six Rivers NF Trinity Salyer NRIS, Feb 2017 26-Aug-2009 | 9 individuals Six Rivers
(4012385) | (0510_53_SUBA_WATO09 105_ NF
TECO011)
8 Six Rivers NF Trinity Salyer NRIS, Feb 2017 6-Jul-2009 6 individuals Six Rivers
(4012385) | (0510 _53 SUBA WAT09 104 NF

TEC005)
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Rec. | Locality County | Quad Reference (Source) Date Last Population | Threats | Land Elev.
# Observed Info Manager | (ft.)
8 Six Rivers NF Trinity Salyer NRIS, Feb 2017 6-Jul-2009 1 individuals Six Rivers
(4012385) | (0510 53 SUBA WAT09 104 NF
TEC006)
8 ; NAD27 UTM: E: | Trinity Salyer NRIS, Feb 2017 9-Jun-2004 1 individuals Six Rivers | 1863
450782, N:4528698 (4012385) | (0510 SUBA_52 SALHAWCP NF
P INCO1)
8 Six Rivers NF Trinity Salyer NRIS, Feb 2017 9-Jun-2004 1 individuals Six Rivers | 1981
(4012385) | (0510 SUBA_52 SALHAWCP NF
P INC02)
9 Six Rivers NF Humboldt | Salyer NRIS, Feb 2017 25-Jun-2009 1 individuals Six Rivers
(4012385) | (0510 53 SUBA_WAT09 015_ NF
TEC003)
9 Six Rivers NF Humboldt | Salyer NRIS, Feb 2017 25-Jun-2009 1 individuals Six Rivers
(4012385) | (0510 _53 SUBA_ _WAT09 015 NF
TEC004)
9 Six Rivers NF Humboldt | Salyer NRIS, Feb 2017 16-Jun-2009 | 4 individuals Six Rivers
(4012385) | (0510 53 SUBA WAT09 009 NF
TEC001)
9 Six Rivers NF Humboldt | Salyer NRIS, Feb 2017 16-Jun-2009 | 3 individuals Six Rivers
(4012385) | (0510 53 SUBA WAT09 015 NF
TEC002)
10 Six Rivers NF Humboldt | Orleans NRIS, Feb 2017 4-Sep-2006 1 individuals Six Rivers
(4112335) | (0510 SUBA 52 SUNO06 023) NF
11 Six Rivers NF Humboldt | Orleans NRIS, Feb 2017 26-Aug-2010 | 1 individuals Six Rivers
(4112335) | (0510 52 SUBA CDVEGI10 3 NF
03DJB004)
12 Dillion mtn; Siskiyou Dillon NRIS, Oct 2016 16-Jul-2015 3 individuals Klamath 1456
Mtn. (0505_58 SUBA-5-1) NF
(4112355)
12 Dillion mtn; South | Siskiyou Dillon NRIS, Oct 2016 16-Jul-2015 individuals Klamath 1560
of Eyesee Creek, Mtn. (0505_58 SUBA-5-2) NF
just north of road (4112355)

13N40
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Distribution on National Forest System (NFS) Lands:

(Please see Reference column of Locations table above for references pertaining to Record Numbers indicated on NFS lands.)

National Record | CNDDB | Non- Recent | Historic | Most EOs/ Total
Forest #s (from | EOs CNDDB | (seen in (notseen | Recent | Recs. Records
System Locations Records | Past20 inpast20 | Qpg, (5 mile on NFS

(NFS) lands ;1‘:)'36) yrs) yrs) bufer) lands

Angeles: - - - - - - - 0

Cleveland: - - - - - - -

0
Eldorado: - - - - - - - 0
0

Inyo: - - - - - - -

Klamath: 12 0 1 1 0 16-Jul- 1

—_

2015
Lake Tahoe
Basin MU:

Lassen: - - - - - - -

Los Padres: - - - - - - -

Mendocino: - - - - - - -

Modoc: - - - - - - -

Plumas: - - - - - - -

San
Bernardino:

Sequoia: - - - - - - -

Shasta- 29-Sep-
Trinity: L3 0 2 2 0 2014

SN [O] © [O|IC|C|C|C0| ©

Sierra: - - - - - - -

2’ 4’ 55 65
Six Rivers: 7,8,9, 0 9 9 0 31-Aug- 2 9
10, 11 2011

Stanislaus: - - - - - - R

Tahoe: - - - - - - -

Totals: N/A 0 12 12 0 N/A 7 12

Demographic and Population Trends: According to NRIS (2017) records analyzed,
Sulcaria badia is known from 12 occurrences in California. There are 14 specimen records in
CNALH (2018) that were not analyzed because location data has been redacted. Of the NRIS
records, nine occur on the Six Rivers NF, two occur on the Shasta-Trinity NF, and one occurs on
the Klamath NF. All of these occurrences are listed as extant, with presence verified within the
last 20 years, but none of them have threats or habitat quality noted. One historic California
occurrence, in Round Valley in Mendocino County, has been reported in the literature to be
extirpated (Peterson et al. 1998; Carlberg and Toren 2006).

The number of individuals observed is listed for 11 of the 12 NRIS records, each with fewer than
10 individuals reported, although multiple adjacent sites are listed for the same date for six of the
records, implying these were reports from survey events, with one to a few individuals were seen
in adjacent areas during the event.

This lichen is most often found in forest floor litter after having fallen out of a tree, so low
numbers of individuals are what is expected to be observed in this type of survey, even if the
upper canopy has a large population. However, some sites are known to be very limited, such as



Sulcaria badia Brodo & D. Hawksw.

the type locality at Philomath, where the entire population appears to be restricted to a single tree
(Peterson 1998).

It should be noted that this lichen is a very slow growing perennial, so its population numbers
are/are not expected to fluctuate. However, it often occurs in canopies of large trees or in groves
with closed canopy with other pendent epiphytic lichens, so ground surveys can easily miss an
occurrence up in the canopy and will certainly underestimate the population (Peterson et al.
1998). This species is detectable year round, without much variation in its appearance, although
after winter windstorms may be the best time to find litterfall individuals.

Censusing efforts were concentrated in the years 2004-2015. It is not possible to detct a trend
from the NRIS records, for only one location had multiple-year data collected, and that was in
two consecutive years.

Life History: Sulcaria badia is a pendent, fruticose, epiphytic lichen with a hair-like thallus
that hangs from the branches of trees. It has never been observed with spore-producing
structures (apothecia, isidia or soredia) and is presumed to reproduce by thallus fragmentation, or
whole thalli dropping or being blown into adjacent trees (Peterson et al. 1998; Carlberg and
Toren 2006). Its longevity, diseases, and lifespan are unknown.

Lichens exchange water and gases through their surfaces and thus are influenced by changes in
atmospheric moisture. Lichens are most susceptible to changes in their environment (such as
heat stress) when their thallus is hydrated and they are most photosynthetically active. In
California’s Mediterranean climate, this occurs during the rainy season extending from late fall
to early spring (Hoover 2017).

Diversity: The genus Sulcaria belongs to the Alectorioid group of epiphytic lichens, as defined
by Thell et al. (2012), comprised of about 66 species from five genera (Alectoria, Bryoria,
Gowardia, Pseudephebe, and Sulcaria) and distributed worldwide. Sulcaria itself currently has
five species in Asia and Western North America, with the recent placement of Bryoria
pseudocapillaris and B. spiralifera into Sulcaria spiralifera. These form a monophyletic group
(Myllys et al. 2014). Sulcaria badia was first placed tentatively into Sulcaria because no spores
were known (Brodo and Hawksworth 1977). This is still the case, but DNA evidence (one study,
using three California S. badia samples) demonstrates the genetic uniformity of the S. badia
samples and their close relationship to the California endemic S. isiidifera, the Eurasian species
S. sulcata and S. virens and the newly proposed S. spiralifera (Myllys et al. 2014).

Habitat: The range of S. badia falls mainly within the range of the fog belt, all of the localities
are within 80 km of the coast (Carlberg and Toren 2006). It is found particularly on mature,
open-grown, exposed hardwood trees in valleys. It is abundant around Laytonville, CA, in a flat
valley with fog, summer humidity and low temperature fluctuations. This valley is dominated by
massive Quercus garryana, on which S. badia is a dominant lichen with Usnea cavernosa and
Bryoria tortuosa (Peterson et al. 1998). In contrast, 21 km northeast of Laytonville, is Round
Valley where S. badia was collected in 1897 but is no longer found. This valley is warmer and
drier and dominated by Q. lobata and Q. douglasii. The Snider and Berry Creek localities of
Jackson County, OR are the furthest inland of any S. badia population. Both are hot, dry
Quercus garryana oak woodlands along perennial creeks, and both host substantial populations
of S. badia (Carlberg and Toren 2006).

Lichens exchange water and gases through their surfaces and thus are influenced by changes in
atmospheric moisture. Lichens are most susceptible to changes in their environment (such as
heat stress) when their thallus is hydrated and they are most photosynthetically active. In
California’s Mediterranean climate, this occurs during the rainy season extending from late fall
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to early spring. Sulcaria badia’s position on the moisture requirement gradient is not known, but
given its habitat description ranging from well-lit plant communities and oak woodlands
representing the dry end of the moisture gradient to conifer stand types representing the mesic
end; it appears to tolerate a variation in moisture conditions (Hoover 2017).

Sulcaria badia appears to be neither host specific, nor a generalist, being found mainly on
Quercus garryana, and to a lesser extent on Acer macrophyllum, Fraxinus latifolia, Malus, Pinus
ponderosa, Pseudotsuga menziesii (adjacent to Q. garryana), Quercus kelloggi, and
Rhododendron macrophyllum. Sulcaria badia also occupies a site in hypermaritime dune forest,
where it is on Pinus contorta var. contorta and Arctostaphylos columbiana (Peterson et al. 1998).
In Six Rivers National Forest, S. badia occurs in mixed hardwood-Douglas-fir forests composed
of Acer macrophyllum, Arbutus menziesii, Notholithocarpus densiflorus, Quercus kelloggii, and
Q. wislizenii (Hoover et al. 2017).

Habitat Status or Trend: It is likely that the preferred habitat of an open valley with massive
oaks was more widespread prior to European settlement. Increases in both human population
density and fire suppression have reduced the areas occupied by oak savannas and woodlands in
California, Oregon, and Washington. The association of S. badia with large oaks in valley areas
makes it especially vulnerable to increasing human populations and associated air pollutants
(Peterson et al. 1998).

Most locations of S. badia are within the climate influence of the coast, and climate drying,
especially in affecting coastal fog patterns could therefore be expected to affect vigor of
populations at the drier inland sites, possibly resulting in an even more restricted distribution or
contributing to local extirpation (Derr et al. 2003; Johnstone and Dawson 2010).

Despite the fact that oak communities are composed of a fire-adapted group of species, various
studies have shown that epiphytic lichens growing on oak are reduced in abundance and diversity
after wildfire and prescribed burning. Lichens are vulnerable to fire because of their slow
growth and colonization rates and lack of underground parts that allow for regeneration post-fire.
Many factors influence a lichen's ability to recover or recolonize after fire including lichen
growth form (i.e. crust, foliose or fruticose), photobiont partner (cyanobacterial or green algal),
pre-burn population size and structure, dispersal mode and amount of live vs. dead cover post-
burn (Villela et al. 2013).

Capacity for the Species to Disperse: Sulcaria badia is probably dispersal-limited, since
neither sexual nor asexual reproductive structures are known in the species. It may disperse
through thallus fragmentation, or by entire plants being blown, carried by birds, or dropping onto
adjacent tree branches (Carlberg and Toren 2006). This is consistent with the observation that
several locations it appears to occupy only a single tree, and at very few sites is it widespread or
dominant (Peterson et al. 1998).

Threats: No threats were listed for locations tabulated in the NRIS data (2018). However, these
sites are likely to be threatened by the factors hypothesized to have caused the extirpation at two
locations. Peterson et al. (1998) hypothesized that the Round Valley occurrence may have been
extirpated because it was marginal, drier habitat coupled with a decline in air quality caused by
increased human presence (wood smoke is trapped there in the winter, when the lichen is
metabolically active). The sensitivity of S. badia to air quality is unknown, but air quality has
broad impacts on lichen diversity and species presence (Geiser and Neitlich 2007). The
Dungeness, WA extirpated location has also undergone a conversion to agriculture, which has
greatly reduced the amount of forested land, and air quality has declined there as well, as
evidenced by the numbers of nitrophilous lichens present. In general, conversion to agriculture
or residential use threatens this lichen, by removal of substrate trees or the decline in air quality
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(Carlberg and Toren 2006). In general, disruption of stand contions, particularly loss of substrate
trees and changes to light, moisture, and/or temperature regimes could threaten Sulcaria badia.
(Carlberg 2014).

Wildfire could also be a threat to this species, but this threat can be reduced by prescribed fire
and trageted pruning and thinning to reduce the risk of stand replacing fires, particularly on the
Six Rivers and Shasta-Trinity National Forests, where S. badia is less likely to be found in the
understory. On the Mendicino National Forest, S. badia is often also found low to the ground,
and could be impacted by active management aimed at reducing wilfire threats as well (Carlberg
2014).

Based on Sulcaria badia’s rarity, loss of unreported populations may also be a significant threat.
This threat can be reduced by carrying out surveys and designating substrate trees for this species
before any planned disturbance (Carlberg 2014)
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